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ABSTRACT 
 
The successful development of wheat in several 
tropical highlands in Indonesia has prompted 
researchers to developing the wheat in the 
lowlands area. One of the ways is through the 
process of adaptation and selection of wheat 
genotypes which planted in lowlands. This 
research was conducted in the district of 
Semarang and Demak in the period of 2011 until 
2014. The purpose of this research was to 
investigate the performance of wheat genotypes 
grown in the tropical lowlands in searching the 
candidates for adaptive varieties of tropical 
lowland. Thirteen wheat genotypes that tested in 
the lowlands were ‘LAJ3302/2*M088’, ‘Altar’, 
‘Selayar’, ‘Oasis’, ’HP1744’, ‘RABE’, ’H-21’, ‘G-
21’, ‘G-18’, ‘Menemen’, ‘Barisbey’, ‘Alibey’, 
‘Dewata’. The experimental design used was 
Randomised Block Design, treated separately 
with 13 genotypes, each genotype repeated 3 
times. The data were analyzed using Analysis of 
variance, Correlation, HSD 5% level and Stress 
Susceptibility Index. The results of this research 
were the genotypes LAJ3302/2*M088, Oasis and 
Selayar has been considered as candidate of 
wheat varieties which adaptive in tropical lowland 
because this genotypes are more tolerant than 
the other genotypes in lowland environment.  
 
Keywords: adaptation, genotype, lowland, tropical, 
wheat 
 
INTRODUCTION 
 
The successful of wheat adaptation in 
tropical highlands has opened the knowledge 
and hopes that this plant could be adapted in the 
lowland tropical regions. In order to developing a 
tropical grain production, it is necessary to 
expand the area of wheat cultivation. Wheat 
cultivation in the highlands has been limited 
because compete with the various types of 
horticultural crops as well as the limited area of 
the plateau in Indonesia. The area which is very 
wide to be utilized is the lowland tropical. 
There is a serious problem if the wheat 
planted in lowland tropical area. The growth and 
development of the wheat will be hampered 
because of high temperature and drought which 
affected to the growth and yield. Wheat is 
particularly sensitive to stress injury and it is 
often grown in areas where high temperatures 
limit productivity (Paulsen, 1994; Efeoglu and 
Terzioglu, 2009). Research of  Schapendonk et 
al., (2007) shows that a heat shock at the ‘end of 
tillering’ strongly reduced the rate of leaf 
photosynthesis, heat shock during ‘grain filling’ 
decreased both rate of photosynthesis (source) 
and grain growth (sink) and the rate of leaf 
photosynthesis was decreased by 40 to 70%, 
depending on cultivar and developmental stage. 
Pradhan et al., (2012) notes that drought and 
high temperature often occurs simultaneously, 
causing significant yield losses in wheat 
(Triticum aestivum L.). Terminal drought stress 
showed significant effects on grain yield, dry 
matter accumulation and leaf area index in 
wheat genotypes (Dalirie et al., 2010). So far it 
has not acquired the adaptive wheat varieties of 
tropical lowland.  
One way to produce varieties of plants is 
through the process of adaptation and selection. 
This process takes time since it is depending on 
the resistance of the genotype to the severe 
environmental stress and the amount of 
environmental stress on the genotype. The initial 
stage in this adaptation process is to collect the 
diversity of genotypes that is likely to be tested 
again in tropical lowland. Semenov et al. (2014) 
noted that a current adaptation of wheat to areas 
of Europe with hotter and drier summers is a 
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quicker maturation which helps to escape from 
excessive stress, but results in lower yields. To 
increase yield potential and to respond to climate 
change, increased tolerance to heat and drought 
stress should remain priorities for the genetic 
improvement of wheat. 
It's been quite a lot genotypes of wheat 
were tested for adaptation in the tropical 
lowlands, but until this time they have not 
obtained lowland wheat varieties. The amount of 
environmental stresses in lowland tropical regions 
cause the failures. Mittler (2006) noted that 
farmers and breeders have long known that often 
it is the simultaneous occurrence of several 
abiotic stresses, rather than a particular stress 
condition, that is most lethal to crops. Al-Karaki 
(2012) noted that however, even when water is 
not a limiting factor (e.g. supplied by irrigation), 
lower yields were obtained in dry and semi dry 
environments as a result of heat stress that 
occurs during anthesis and grain filling periods 
which imposes negative effects on wheat and 
other crops production. However, these efforts 
need to be continue in order to obtain a derivative 
that is able to adapt in the tropical lowlands. 
High temperatures and drought cause the 
respiration rate and plant transpiration is very 
high, so it is very low net assimilation. This 
situation led to the insufficient supply of 
assimilates to support the normal growth of 
plants. The performance of plants which 
experiencing high temperatures and drought 
stress is the dwarf plants, the size of leaf area is 
small, the leaf often curled, the root volume is 
small, early flowering plant, short panicle size, 
number of seeds are few, most spikelet are 
empty and the grain yield per plant is low. High 
temperature hastened the decline in 
photosynthesis and leaf area, decreased shoot 
and grain mass as well as weight and sugar 
content of kernels and reduced water use 
efficiency (Shah and Paulsen, 2003). 
Genotype adaptation process is done in a 
sustainable manner, likely to produce genotypes 
that are able to survive and provide good results, 
although the results may not as high as in the 
tropical highlands. This process requires 
continuous observation to determine the 
dynamics of adaptation so that it can be known 
when the performance of phenotype the offspring 
genotype began to be stabile. The purpose of 
this research was to investigate the performance 
of thirteen genotypes tested in the lowland 
tropical in searching the candidates for adaptive 
varieties of tropical lowland through the analysis 
of stress susceptibility index. 
 
MATERIALS AND METHODS 
 
This research was conducted in the 
district of Semarang and Demak in the period of 
2011 until 2013. The experiments were located 
in area of latitude 5-50 meter above the sea 
level. During this experiment, the minimum and 
maximum temperatures respectively are 25oC 
and 38oC. 
The materials and tools in this 
experiments are: Seeds of thirteen wheat 
genotypes, namely:  ‘LAJ3302’, ‘Altar’, ‘Selayar’, 
‘Oasis’, ’HP1744’, ‘RABE’,’H-21’, ‘G-21’, ‘G-18’, 
‘Menemen’, ‘Barisbey’, ‘Alibey’, ‘Dewata’. Manure 
has been used as base fertilizer spreading to the 
land during soil preparation (1 t ha-1) mixed with 
SP36 (50 kg ha-1). After 14 days the plants were 
fertilized with Urea (35 kg ha-1) and KCl (35 kg 
ha-1). Some of the equipment used were hand 
tractor, hoe, plastic pipe, water pump, thresher, 
plastic bag, siller, digital analytical balance and 
stationery. 
Planting wheat genotypes for 3 
consecutive years, namely in 2011 and 2012 
 located in Semarang district, while planting in 
2013 located in Demak district. The  experiment  
was  laid  out  in  a  Randomized  Complete  
Block Design  (RCBD)  with  3  replications. The 
parameter in this experiment are: the height of 
the plant, number of tiller, 1000 grains weight, 
seeds number panicle-1. 
The results were analyzed using ANOVA, 
correlation index and to determine the differences 
between genotypes used the honestly significant 
difference test with a confidence level of 95%. To 
analyze the adaptation process of thirteen wheat 
genotype during three time planting in lowland 
tropical area, the current research used the stress 
susceptibility index (SSI). 
The stress susceptibility index (SSI) was 
used as a measure of stress tolerance in terms 
of minimization of the reduction in yield caused 
by unfavorable versus favorable environments. 
SSI was calculated for each genotype according 
to the formula of Fischer and Maurer (1978) and 
Hossain et al. (2012a): 
 
  SSI = (1-Y/Yp) : (1- X/Xp) 
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where:   
Y = mean grain yield of a genotype under a 
stress environment; Yp = mean yield of the 
same genotype under a stress free 
environment; 
 X = mean Y of all genotypes; Xp = mean Yp  of 
all genotypes 
If SSI < 0.5, the crop is highly stress tolerant, if 
SSI > 0.5 < l.0, it is moderately stress tolerant, 
and if SSI > 1.0, it is susceptible to stress. 
 
RESULTS AND DISCUSSION 
 
Plant Height  
In the Table 1, it shows that the height of 
plants tend to decline during three planting 
season which means that there is a dynamic 
performance in character of plant height. Planting 
the genotypes in the year of 2011 as the first 
planting, the lowest plant height was about 40.42 
cm, the maximum height was 54.49 cm, but the 
subsequent descent the lowest was 27.83 cm 
and the highest was 43.09 cm, while the next 
generation plantings in 2013 the height of plant 
was around 14.17 to 18.75 cm. 
Based on the stress susceptibility index, 
during three planting season, there was not a 
genotype which include in category of highly 
stress tolerant (SSI < 0.5), but some genotypes 
were moderately stress tolerant (SSI: > 0.5 up to 
1.0), especially genotype of LAJ3302/2*M088, 
H-21, DEWATA and ALTAR. The other 
genotypes actually were included in the category 
of susceptible to stress, which causes the 
performance of the plant height can’t be optimal.   
Plant height of the wheat basically is the 
vertical growth, combination between vegetative 
growths (stems and leaves) and generative 
growths (panicle length). Vertical stem grow this 
influenced by the growth of the cells in the apical 
meristems and in the nodes of the stem. Cell 
division and elongati on activity is strongly 
influenced by the activity of the auxin hormone 
and the adequacy of assimilates for the process 
of cell enlargement. Nur et al., (2010) says that 
the change of environmental grows from the 
highlands to the lowlands in wet tropical regions 
causes a decrease in seed germination, plant 
height and number of productive tillers of each 
genotype. It means that the parameter of plant 
height is responsive to the environment condition 
in tropical lowland. 
Auxin activity is strongly influenced by 
light intensity. Plants that were lack of sunlight 
would grow elongated due to cell division and 
extension in the shoots that was very active. 
However, plants that excess to the sunlight 
tends to be dwarf symptoms due to the activity 
of auxin in apical meristems and the nodes 
actually hampered so the plants become 
stunted. Temperature is an environmental factor 
that plants can perceive on a daily basis, and 
one remarkable effect is that not only are the 
basic physiological processes like metabolism, 
carbon partitioning, or photosynthesis affected, 
but developmental decisions, such as growth, 
that ultimately govern the architecture of the 
plant, are also modulated according to small 
variations in ambient temperature (Penfield, 
2008). 
 
Table 1. The plant height of thirteen wheat genotypes during three planting season in lowland 
Wheat Genotype 
 The height of plant (cm) 
Year 2011 SSI Year 2012 SSI Year 2013 SSI 
OASIS 46.34 ab 1.01 37.57 ab 0.97 17.33  1.00 
HP1744 44.33 ab 1.08 34.39 ab 1.05 16.11  1.02 
LAJ3302/2*M088 47.47 abc 0.97 43.09 b 0.83 18.31  0.98 
Rabe//2*M088 45.93 ab 1.03 34.44 ab 1.05 14.17  1.06 
H-21 48.02 abc 0.95 42.28 b 0.85 18.13  0.99 
G-21 46.81 ab 1.00 35.87 ab 1.02 18.61  0.98 
G-18 49.86 bc 0.89 38.04 b 0.96 -   
MENEMEN 42.93 ab 1.13 32.95 ab 1.09 18.19  0.99 
BARISBEY 49.26 bc 0.91 33.79 ab 1.07 16.99  1.01 
ALIBEY 40.42 a 1.22 27.83 a 1.22 -   
SELAYAR 44.24 ab 1.09 36.68 ab 0.99 17.67  1.00 
DEWATA 54.49 c 0.72 40.53 b 0.89 -   
ALTAR -   - -  18.75  0.98 
Remarks: SSI = stress susceptibility index   
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From the observation to the dynamics of 
plant height during the adaptation process in 
three planting season in tropical lowland, it 
shows that genotype is not yet strong enough to 
face the stress due to the high intensity of solar 
radiation. In lowland tropical regions as the 
planting site of this genotype, the environment 
temperature reaches 38oC, while the average 
daily temperature about 25oC. This high 
temperatures occur because the intensity of 
solar radiation in lowland area is very high. The 
result of the stress susceptibility index of the 
plant height parameter showed that in the first 
planting season, ‘Dewata’ genotypes have the 
lowest stress susceptibility index, and it means 
that it is more resilient than other genotypes. 
Unfortunately, this genotype cannot survive until 
the third planting season. In the next planting the 
lowest stress susceptibility index is ‘LAJ3302’ 
genotypes, and the next year there are three 
genotypes, namely ‘LAJ3302’, ‘G-21’ and ’Altar’. 
The growth of leaves in the excess light 
intensity will be hampered, because the activity of 
auxin in the leaf meristem has been hampered. 
The leaves of plants become shorter, and 
narrower, while the high temperature causes the 
leaves to be curly. This causes photosynthesis 
capacity becomes low. High environmental 
temperature causes the respiration rate is high, 
so the net assimilation during the growth is low. 
This causes the dwarf plant and the broad of 
leaves are decreased. The high temperature 
environment, causes the evapotranspiration are 
high and the water cell deficit often occur. Kramer 
(1963) explains that the water in the plant tissue 
have some function as an constituent of cell 
which active physiologically, maintain cell turgidity 
which necessary for enlargement and cell growth. 
It is clear that the water cell deficit have a 
negative effect to the plant growth.  
 
Table 2. Correlation between wheat growth 
parameters 
Wheat growth parameters Plant height 
Lenght of panicle 0.87 
Number of spikes panicle-1 0.63 
Number of seeds panicle-1 0.90 
 
Compared to the several wheat genotype 
planted in Cipanas tropical high land,  the plant 
height of Menemen genotype can reach 72.73 
cm (Amin et al.,  2012), but in this experiment 
the plant height of Menemen only reached 42,93 
cm, it is real that the genotype grown in the low 
land tropical during this experiments are still far 
from the expected. Plant height parameters are 
closely correlated positively with the length of 
panicle and the seed number panicle-1, each 
correlation is 0.87 and 0.90 (Table 2). This means 
that the higher the crop, the yields are higher, but 
the shorter the crop the yields are lower. High 
temperature stress, when combined with drought 
during late sowing, decreased the days to visible 
awns, days to heading and days to ripe harvest, 
finally negatively affecting the growth and 
development of plants and resulting in a lower 
plant population m−2, tillers plant−1, plant height 
and dry matter production m−2 (Hossain et al., 
2012a). 
Wheat plants have a capability to form a 
clusters consist of tiller that emerged from each 
main shoot. The number of tillers affected to the 
number of panicles which produced in every 
cluster, so it can affect to the yields of crop. The 
genotypes which are able to produce more 
productive tillers cause the potential yield high. 
 
Number of Tillers 
In the Table 3, it was shown the number of 
tillers, and there was a decrease during three 
planting season of genotypes tested in the 
tropical lowlands. The number of tillers produced 
from tropical highlands-wheat varieties are 
around 9, while the genotype of the first year 
planted in lowland only reached 6.37, the second 
year down to 1.7 while in the third year to be 3.2. 
From the stress susceptibility index value in the 
planting season of 2011, it was shown that the 
genotype of ‘Oasis’ has the lowest value, in the 
next planting season (2012) the genotype of  
‘Selayar’ and in the planting season of 2013, the 
lowest stress susceptibility index is the genotype 
of ‘LAJ3302’. During three planting season, 
there is no genotype included in the category of 
highly stress tolerant but several genotype 
included in the category of moderately stress 
tolerant, respectively OASIS, LAJ3302/2*M088 
and SELAYAR. 
The observation of 1000 grain weight 
(Table 4) during the genotype adaptation process 
in lowland showed that in 2011 the lowest weight 
was ALIBEY (24.31 g) and the most weighty was 
BARISBEY (30.22 g), in 2012 the lowest weight 
was ALIBEY (25.84 g) and the most weighty was 
SELAYAR (34.77 g), but in 2013 the 1000 grain 
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weight was not different among the genotype 
(6.03 g – 22.62 g). Several genotype include in 
the category of highly stress tolerant, there were 
OASIS, G-21, G-18, MENEMEN, BARISBEY and 
SELAYAR. The weight of 1000 grain provides an 
overview of the grain filling process. The size of 
seed was very close to the nature of its genotype, 
but the large seeds usually will be heavier than 
small ones. 
 
Grain Weight 
The growth of grain is strongly influenced 
by the supply of assimilates into the grain that is 
being enlarged. If the assimilate that are drawn 
to this part are low, causing the size of the 
volume and weight of seeds is low. The lower 
weight of 1000 grain of the genotypes tested in 
lowland is caused by the supply of assimilates 
from the leaves to this section is also low due to 
the severe environmental stresses. 
Assimilate translocation is strongly 
influenced by the adequacy of water absorption 
by plants. In the tissues of plants, water plays a 
role among others for the translocation process. 
Plants are frequently affected by drought or lack 
of water causes the translocation process of 
assimilate and nutrient elements are inhibited. 
This led to the growth of the organs that are 
needed and the assimilate is not be optimal. 
Nicolas et al., (1984) noted that drought 
and drought x high temperature reduced the 
storage capacity of the grain, with a decrease in 
number of cells and starch granules in the 
endosperm. Duration of dry matter accumulation 
and cell division were reduced in the drought 
and drought x high temperature treatments. It 
appeared unlikely that the supply of sucrose to 
the endosperm cells was the main limiting factor 
of dry matter accumulation in both drought and 
high temperature treatments. 
The weight of 1000 grain of several  
wheat  genotypes originated from Slovak 
Republic, which  planted in tropical highlands of 
West Sumatra,  can reached 44.10 gram 
(Chaniago et al, 2014), but several genotype 
which grown in lowland area  in this experiment 
only reached 34.77 gram. In this experiment, the 
lowest stress susceptibility index in lowland area 
found in ‘Selayar’ genotype and the 1000 grain 
weight was 34.77 gram. Appearance of 1000 
grain weight of genotype was adapted for planting 
three times and this turned out to be not stable. In 
some genotypes the stress susceptibility value 
was still high, illustrates that the process of grain 
filling affected by drought stress and high 
temperatures so it was not optimal. 
Harvesting of lowland genotypes was more 
early than harvesting in tropical highland 
varieties. For example, the harvest age of 
‘Dewata’ was about 129 days but when this 
varieties grow in lowland area the harvest age 
become 90 days after planting. These differences 
can have an effect on the duration of grain filling 
period, so that the weight of the seed genotypes 
tested in this study is lower because the seed 
charging occur in short period. 
  
Table 3.The tillers number of thirteen wheat genotypes during three planting season in lowland 
Wheat Genotype 
The average of tillers 
Year 2011 SSI Year 2012 SSI Year 2013 SSI 
OASIS 6.37 b 0.59 1.20 abc 0.97 2.46  0.88 
HP1744 5.13 ab 0.87 0.93 abc 1.00 1.27  1.04 
LAJ3302/2*M088 5.13 ab 0.87 1.63 bc 0.92 3.26  0.77 
Rabe//2*M088 5.73 ab 0.73 0.53 abc 1.05 1.10  1.07 
H-21 3.13 ab 1.32 0.83 abc 1.02 0.48  1.15 
G-21 4.60 ab 0.99 1.27 abc 0.96 1.12  1.06 
G-18 3.23 ab 1.30 0.34 ab 1.08 -   
MENEMEN 4.53 ab 1.00 1.00 abc 1.00 0.88  1.10 
BARISBEY 4.87 ab 0.93 1.17 abc 0.97 1.26  1.04 
ALIBEY 2.63 a 1.43 0.30 a 1.08 -   
SELAYAR 5.23 ab 0.85 1.70 c 0.91 1.96  0.95 
DEWATA 4.00 ab 1.12 0.63 abc 1.04 -   
ALTAR -      2.10  0.93 
Remarks: SSI = stress susceptibility index   
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Table 4. The 1000 grain weight of thirteen wheat genotype in the process of adaptation in lowland 
Wheat Genotype 
The 1000 grain weight (g) 
Year2011 SSI Year2012 SSI Year2013 SSI 
OASIS 29.77 b 0.56 34.12 cd -3.21 22.62  0.58 
HP1744 27.44 ab 1.15 30.69 bcd 1.98 19.96  0.75 
LAJ3302/2*M088 28.05 ab 1.00 29.82 abc 3.30 21.21  0.67 
Rabe//2*M088 27.33 ab 1.18 28.30 ab 5.60 7.78  1.51 
H-21 28.40 ab 0.91 30.54 bcd 2.21 8.33  1.48 
G-21 28.55 ab 0.87 31.71 Bbd 0.44 6.03  1.62 
G-18 27.12 ab 1.23 34.05 cd -3.10 -   
MENEMEN 26.40 ab 1.41 32.57 cd -0.86 15.07  1.06 
BARISBEY 30.22 b 0.45 32.01 bcd -0.02 13.25  1.17 
ALIBEY 24.31 a 1.94 25.84 a 9.32 -   
SELAYAR 31.08 b 0.23 34.77 d -4.19 20.08  0.74 
DEWATA 27.73 ab 1.08 31.65 bcd 0.53 -   
ALTAR       25.29  0.42 
Remarks: SSI = stress susceptibility index   
 
Table 5. Number of seeds panicle-1 
Wheat Genotype 
Number of seeds panicle-1 
Year 2011 SSI Year 2012 SSI Year 2013 SSI 
OASIS 27.57 ab 2.86 16.40 ab 0.97 13.00  0.90 
HP1744 27.17 ab 3.33 17.40 b 0.90 10.65  1.02 
LAJ3302/2*M088 30.03 ab -0.04 22.70 b 0.52 18.88  0.59 
Rabe//2*M088 31.27 ab -1.49 17.90 b 0.86   7.40  1.19 
H-21 35.47 b -6.43 20.63 b 0.67   6.67  1.23 
G-21 23.50 a 7.64 14.63 ab 1.10   5.00  1.32 
G-18 27.03 ab 3.49 13.17 ab 1.20 -   
MENEMEN 27.47 ab 2.97 16.70 b 0.95 15.80  0.75 
BARISBEY 30.07 ab -0.08 16.47 ab 0.97 10.00  1.05 
ALIBEY 34.17 b -4.90 5.92 a 1.72 -   
SELAYAR 27.87 ab 2.50 18.70 b 0.81 15.31  0.77 
DEWATA 28.17 ab 2.15 11.21 ab 1.34 -   
ALTAR        7.53  1.18 
Remarks: SSI = stress susceptibility index   
 
Seed Number Panicle-1 
Based on the analysis of stress 
susceptibility index especially from the seeds 
number panicle-1 of thirteen wheat genotypes 
(Table 5) in the planting season of 2011, several 
genotypes were included in the category of 
highly stress tolerant (SSI < 0.5), there were 
LAJ3302/2*M088, Rabe//2*M088, H-21, 
BARISBEY, ALIBEY, but in the next planting 
season there was not any genotype included in 
the category of highly stress tolerant. In the 
planting season of 2012 and 2013 the genotype 
of LAJ3302/2*M088 with the SSI 0.52 and 0.59 
actually approaching the limits of the category of 
highly stress tolerant. 
Data of seeds number panicle-1 actually 
describe the ability of plants to support the grain 
filling process. The seed in panicle cannot grow 
well due to pollination failure or failure of grain 
filling process. Both of these problems can be 
caused of the high temperature and drought 
stress. The number of seeds per panicle was 
also determined by the length of panicle growth 
that determines the amount of spikelet. The 
more the spikelet number, the larger the size of 
the panicle will be. Usually, each spikelet has 
the potential to produce up to 3 seeds. 
Hossain et al. (2012b) says that among all 
abiotic stresses, drought is undoubtedly the 
major factor, which, individually or combined 
with heat stress, which limits crop productivity 
worldwide. High temperature followed by deficit 
soil moisture affected all stages from germination 
through to reproduction of crop when sown late, 
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finally drastically reducing yield. Averaged over 
the varieties, the yield losses were 57% after 
drought, 76% after drought +heat, and only 31% 
after heat stresses (Balla et al., 2011).  
If the process of pollination and grain filling 
takes place optimally, the number of spikelet 
panicle-1 and the number of grains panicle-1 
becomes high. In addition to determining the 
number of grains panicle-1, grain filling process 
also determines the dough of seeds. Pithy seeds 
generally have a high germination and vigor. 
Reproductive stage water stress leads to spikelet 
sterility in wheat. Whereas drought stress at 
anthesis affects mainly grain size, stress at the 
young microspore stage of pollen development is 
characterized by abortion of pollen development 
and reduction in grain number (Ji et al., 2010). 
The results of this experiment showed that 
during three planting seasons, the number of 
seed per panicle tends to decline. The number of 
seeds per panicle in the first year of planting can 
reach 35.47 grains that is genotypes ‘H-21’, but 
the next generation can only reach 22.70 grains, 
found in genotypes ‘LAJ3302/2*M088’ and the 
third generation reach 18.88 grains found in 
genotypes ‘LAJ3302/2*M088’. The performance 
yield of generative growth in this experiments still 
far from ideal, if it was compared with the 
performance yield in tropical highlands, which the 
seeds number could reach 30 seeds panicle-1. 
From the stress susceptibility index 
analysis of the four parameters, the genotype that 
include in the category between the highly stress 
tolerant to the moderately stress tolerant is 
LAJ3302/2*M088. Other genotypes which survive 
in the last growing season (2013) and included in 
the category of moderately stress tolerant based 
on the parameter of tillers number and seed 
number panicle-1 are OASIS and SELAYAR. Both 
of these parameters determine the grain yield per 
cluster. 
 
CONCLUSIONS 
 
There were different performances among 
observed genotypes of wheat grown in the 
tropical lowlands. Genotypes LAJ3302/2*M088, 
Oasis and Selayar have been considered as 
candidate of wheat varieties which are adaptive 
in tropical lowland. These genotypes are more 
tolerant than the other genotypes in lowland 
environment.  
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